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Description

[0001] The present invention relates to a portable an-
tenna and in particular but not limited to a satellite com-
munications antenna designed to be operated whilst car-
ried by a user.
[0002] Typically one soldier of a unit on field patrol car-
ries a radio which operates in conjunction with an antenna
to provide satellite communication between the unit and
a base.
[0003] One type of antenna used for satellite commu-
nication is of pistol grip form. It is designed to be held in
the user’s hand and pointed in the direction of the satel-
lite. Pistol grip antenna are not well suited for combat use
as it is preferred that both hands of the solider are free
to operate a weapon.
[0004] Other antenna have been mounted to the sol-
dier’s rucksack to keep the soldier’s hands free. When
erected, the antenna’s radial driven members cause the
antenna to be unwieldy and liable to snag on passing
objects which can lead to the antenna breaking. Ruck-
sack mounted antenna also make the solider, and con-
sequently the unit as a whole, more conspicuous to the
enemy.
[0005] These problems can be overcome by collapsing
or dismantling the antenna when not in use, though this
is time consuming and requires the soldier to remove his
rucksack each time the antenna is to be collapsed or
assembled.
[0006] US2012280869 relates to an antenna system
in which the antenna is mounted to a bendable rod of
sufficient rigidity to support the weight of the antenna
when the rod is in a vertical orientation.
[0007] According to a first aspect of the invention there
is provided a man-portable antenna assembly according
to claim 1.
[0008] The invention allows a solider to quickly erect
or stow the antenna as necessary. The end of the pull-
cord can for example be placed in easy reaching distance
of one or both of the soldier’s hands.
[0009] In a preferred embodiment, the driven element,
which when the antenna is erect, extends laterally away
from the support, is foldably mounted to the support so
that it can fold inwardly towards the support when the
antenna is stowed. This enables the antenna to be made
more wieldy and less likely to snag on passing objects
when stowed.
[0010] It is also preferred that the antenna comprises
a ground plane which acts as a reflector for the driven
element. It is preferred that the ground plane comprises
radially extending members which are foldably mounted
to the support so that they can fold inwardly towards the
support when the antenna is being stowed.
[0011] It is preferable that the mechanism comprises
means to allow the antenna to be configurable by the
solider with one hand. This leaves the soldier’s other
hand free to operate a weapon.
[0012] It is preferred that the driven element is a dipole

comprising two elongate members that extend radially
away from the support in substantially opposite direc-
tions. The antenna may have two dipoles that are orien-
tated perpendicular to one another.
[0013] It is preferred that the mechanism comprises a
further linkage between the driven element and the
ground plane that is arranged to cause them to close
and/or open together.
[0014] There is favourably a further linkage between
each ground plane member and the driven element. Each
further linkage may work independently of the others so
that if one further linkage breaks or jams the other can
still operate.
[0015] Preferably the antenna assembly comprises a
housing within which the antenna is housed when
stowed. It is particularly favourable that the housing acts
as a mast for the antenna when in an operational state.
This allows the antenna to be held in a higher position
when in use to improve transmission/reception, but also
provides the benefit that the antenna can be lowered
when not in use making it less conspicuous and wieldier.
[0016] In a preferred embodiment, the antenna com-
prises an engaging surface that engages with the hous-
ing when the mechanical linkage is operated to cause
the driven member and ground plane member to fold
inwards towards the support.
[0017] It is also preferable that the mechanical linkage
comprises means to retract the pull-cord after it has been
pulled to operate the linkage. Favourably, the means to
retract the pull-cord includes a sprung spool from which
the pull-cord is wound or unwound. This reduces the
chance of the cord becoming snagged. It also means that
the end of the pull cord can return to the same place so
that the soldier can instinctively reach for it. The use of
the term ’cord’ within this specification is used to include
other flexible elongate members such as, but not limited
to, string, rope, cable, chain, strap or webbing, which can
be wound around a spool.
[0018] It is also preferred that the mechanical linkage
comprises a first pull-cord to erect the antenna and a
second pull-cord to collapse the antenna. The first and
second pull cords may be provided by separate portions
of the same cord. Where the first and second pull-cords
are separate, cords, it is favourable that the assembly
comprises means to retract either pull-cord after it has
been pulled. This may comprise two sprung spools as-
sociated with the first and second pull-cords, said spools
arranged to rotate in opposite directions in order to re-
lease or wind the first and second pull-cords, and a bi-
asing means connected between the two spools to pro-
vide a return tension to either spool in order to retract
either the first or second pull-cords if extended.
[0019] A further preferable feature is that the mechan-
ical linkage includes a first engaging member fixed rela-
tive to the cord and a second engaging member fixed
relative to the antenna. The first and second engaging
members are arranged to engage when the pull cord is
pulled in order to draw the antenna in and/or out of the
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housing. This allows the cord to rewind back onto the
spool without affecting the configuration of the antenna.
Where the mechanism comprises two pull-cords, it is pre-
ferred that each has an associated first and second en-
gaging member in order that both can rewind.
[0020] Alternatively, in a simpler arrangement the me-
chanical linkage may comprises a linking member that
extends through a slot in the housing, the linking member
being fixed relative to a pull-cord(s) outside of the hous-
ing, and fixed relative to the antenna inside the housing.
[0021] The invention will now be described by example
with reference to the following drawings in which:

Figure 1 is a perspective view of a deployed portable
antenna assembly mounted to a rucksack carried by
a solider;
Figure 2 is a perspective view of the portable anten-
na assembly mounted to a rucksack carried by a
soldier in a stowed configuration;
Figure 3 is perspective view of the portable antenna
assembly in a deployed configuration;
Figure 4 is a perspective view of the portable anten-
na assembly in a stowed configuration;
Figure 5 is a perspective view of the antenna in a
deployed configuration;
Figure 6 is a perspective view of the antenna in a
stowed configuration;
Figure 7 is a side elevation of the antenna in a de-
ployed configuration;
Figure 8 is perspective of the housing of the antenna
assembly;
Figure 9 is a perspective of the antenna assembly
in a stowed configuration without the outer housing
to illustrate the pull cord mechanism;
Figure 10 is a plan view of the deployed antenna
assembly;
Figure 11 is a side sectional view of the deployed
antenna assembly;
Figure 12 is a side sectional view of the stowed an-
tenna assembly;
Figure 13 is a perspective exploded view of the spool
assembly;
Figure 14 is a side sectional view of the spool as-
sembly;
Figure 15 is a perspective view of the spool assem-
bly;
Figure 16 is a perspective close up illustrating the
lower pull cord being pulled to stow the antenna;
Figure 17 is a perspective close up illustrating the
upper pull cord being pulled to erect the antenna;
Figure 18 is a perspective view of an alternative em-
bodiment of an antenna shown in a deployed state;
Figure 19 is a close perspective view of the antenna
of Figure 19;
Figure 20 is a perspective view of an alternative em-
bodiment of deployed portable antenna assembly
shown in a deployed configuration;
Figure 21 is a perspective view of the antenna as-

sembly of Fig 20 taken from the opposite side with
the antenna in a stowed configuration and housed
in a fabric bag; ;
Figure 22 is a perspective view of the antenna of
Fig 20 in a deployed configuration;
Figure 23 is a perspective view of the alternative
embodiment antenna assembly without outer hous-
ing;
Figure 24 is a perspective view of the alternative
embodiment antenna assembly without outer hous-
ing shown from a different vantage;
Figure 25 is a cross section view of the alternative
embodiment antenna assembly in a stowed config-
uration;
Figure 26 is a cross section view of the alternative
embodiment antenna assembly in erected configu-
ration showing in close up the upper roller, and pin
that is anchored to the cord and antenna; and
Figure 27 is a cross section view of the alternative
embodiment antenna assembly in erected configu-
ration showing in close up the lower roller.

[0022] The figures 1-17 illustrate a portable antenna
assembly 1 arranged for use with a radio (not shown) to
allow satellite communication, e.g. through TACSAT
and/or MUOS, to a command station.
[0023] The antenna assembly 1 is designed to be car-
ried on a soldier’s S back, preferably mounted in or on a
rucksack 100. Figs 1 and 2 illustrate an example in which
the antenna assembly 1 is mounted against the side of
the rucksack 100 using straps 101 with hook and loop
fasteners. The soldier S can cause an antenna 1A to
collapse into housing shown in Fig 2 by pulling on handle
57 see Fig 16, and conversely can erect the stowed an-
tenna 1A by pulling on handle 39, see Fig 17.
[0024] The antenna assembly 1 comprises an antenna
1A having driven elements 2 (two dipoles arranged per-
pendicular to one another) and a ground plane 3 that acts
as a reflector for the dipoles. Both the driven elements 2
and ground plane 3 are mounted to a central supporting
column 4.
[0025] The antenna assembly 1 further comprises a
housing into which the antenna 1A can be stowed when
not in use. The housing comprises an inner housing 5
(shown most clearly in Fig 9) which holds the antenna
1A when stowed. A casing (preferably sealed) 6 mounted
to the inner housing 5 holds circuitry for driving the an-
tenna 1A. The inner housing 5 and casing 6 are housed
within an outer housing 7. A spacing 8, shown in Figs 11
& 12, between the outer housing 7 and inner housing 5
carries coaxial cabling between the antenna 1A and the
circuitry within casing 6. The space 8 also houses pull-
cords 40, 50 forming part of the operational mechanism
to be described later.
[0026] The outer housing 7, which is removable, is se-
cured to an upper end cap 9 of the inner housing 5, by
thumb screws 11 which locate into threaded apertures
12 defined by the end cap 9.

3 4 



EP 2 946 436 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0027] The two driven elements (dipoles) are com-
prised from four elongate members 2 that, when in an
operating arrangement, extend radially away from the
supporting column 4. Each is spaced circumferentially
from the next by around 90 degrees.
[0028] The ground plane is similarly comprised from
four elongate members 3 that extend radially away from
the supporting column 4 when in an operating arrange-
ment.
[0029] When erect, the driven elements 2 and ground
plane members 3 are separated by a distance of sub-
stantially a quarter of a wavelength of the intended trans-
mission wavelength as is well known in the art. The
ground plane members 3 extend radially further outwards
as compared to the driven members 2 so as to improve
the transmission properties of the antenna 1A.
[0030] The elongate members forming the driven ele-
ments 2 and ground plane 3 are comprised from sprung
steel (or other conductive material) covered with a syn-
thetic plastics material. In some embodiments the pro-
tective casing may be omitted.
[0031] The elongate members may be releasably at-
tached to the support. This may be achieved in a number
of ways, examples including via a plug-in action similar
to that used with an audio jack, or through a screw fitting.
This allows any elongate member to be easily replaced
should it break.
[0032] As illustrated in Fig 1, the antenna assembly is
orientated such that when the antenna 1A is deployed,
two of the ground plane members 3 extend across, and
may rest upon the shoulder’s of the soldier S. The driven
members 2 are preferably held above the soldier’s S
head.
[0033] As illustrated in Figs 5-7, each ground plane
member 3 and driven member 2 is counter levered about
a knuckle; the ground plane members 3 to knuckles 13
and antenna members 2 to knuckles 14. Each knuckle
13, 14 is hinged about a mounting hinge 15 to either an
upper mounting 4A or lower mounting 4B of the support-
ing column 4 which allows the each knuckle 13, 14 to
rotate relative to the supporting column 4 about an axis
substantially perpendicular to the main axis of the sup-
porting column 4.
[0034] The knuckle 13 of each ground plane member
3 is hingedly connected at 16 through a link bar 17 to the
knuckle 14 of the driven member 2 supported above it.
As shown in Fig 7, each link bar 17 is connected by hinge
16A to the ground plane knuckle 13 at a point radially
inward of the mounting hinge 15. Conversely, the knuckle
14 of the driven member 2 is connected by hinge 16B to
the link bar 17 at a point radically outward of the mounting
hinge 15. Through this arrangement, rotation of a ground
plane member knuckle 13 in one direction will cause the
linked knuckle 14 of the driven member 2 above it to
rotate in an opposite direction.
[0035] A torsion spring 18 sits over a mounting hinge
15 between each knuckle 13, 14 and the mounting 4A,
4B to the central supporting column 4. The torsion springs

18 act to bias the knuckles 13, 14 outwardly from the
central supporting column 4 into the radial configuration
shown in Figs 5 and 7. As also shown in these Figures,
when in this configuration, a radially outward portion 13A
of each ground plane knuckle 13 extends beyond the
outer perimeter of the lower mounting 4B.
[0036] In order that the driven members 2 and ground
plane members 3 can fold inwardly towards the central
support 4 without obstructing each other, they are ar-
ranged to be slightly offset from a vertical alignment as
seen in Fig 10. This is achieved, as shown in Figs 5 and
6, by mounting the driven members 2 on one side of the
hinge 16B, and the ground plane members 3 to the knuck-
les 13 on the other side of the hinge 16B.
[0037] The lower mounting 4B defines slots 4C through
which the coaxial cables (not shown) pass in order to run
up through the central support 4 to the driven members 2.
[0038] Mounted to lower mounting 4B are four locking
pins 19 (three shown in Fig 6) which extend radially out-
ward from the mounting 4B. Each locking pin 19 defines
a vertical through hole 19A. As illustrated in Figs 9 and
10, when the antenna is assembled with the inner hous-
ing 5, each locking pin 19 extends through a longitudinal
slot 5A in the housing 5.
[0039] As seen in Fig 8, end cap 9 of the inner housing
5 has an inwardly sloping inner wall 9A. The wall defines
four slots 9B through with ground plane members 3 ex-
tend when in an operational configuration. The wall 9A
optionally defines a series of smaller slots 9C to reduce
the build up of dirt and sand. Associated with each slot
9B is a recess 9D in the inner wall of the end cap 9B.
Extending from either side into each recess 9D are cam-
ming surfaces 9E.
[0040] The end cap 9 also comprises two apertures 9F
through which two ends of a pull-cord 40 pass out of the
antenna assembly 1.
[0041] In a deployed state, the knuckles 13 are housed
in corresponding recesses 9D of the end cap 9 with outer
portions 13A resting against the camming surfaces 9E,
and the ground plane members 3 extending radially away
from the central support 4 through slots 9B.
[0042] To stow the antenna 1A into the inner housing,
a downward force is applied to central support 4. The
reactionary force of the camming surfaces 9E against
the outer portion 13A of knuckles 13, causes the knuckles
13 to rotate up about mounting hinges 15 (against the
action of spring 18) which leads to the driven members
3 moving towards a vertical orientation alongside the cen-
tral support 4. The rotation of knuckles 13 draws the link
bar 17 in a downward direction which in turn causes
knuckles 14 to rotate about mounting pivots 15 so that
driven members 2 are rotated downwards towards a ver-
tical orientation as illustrated in Fig 6.
[0043] Once the knuckles 13 of the ground plane mem-
bers 3 have been rotated, neither the outer portions 13A,
the ground plane members 3 or the driven members 2
extend beyond the outer periphery of the lower mounting
4B, thus allowing the antenna 1A to pass into and be
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stowed within the lower housing 5 as shown in Figs 9
and 12.
[0044] The inwardly sloping inner wall 9A acts to guide
driven members 2 inwardly towards the central support
4 in the instance that they have not folded inwardly
enough to avoid contact with upper cap 9.
[0045] When it is wished to deploy the stowed antenna
1A, an upward force exerted on the antenna 1A draws it
out of the lower housing 5 through end cap 9. Once the
antenna 1A has passed sufficiently out of the inner hous-
ing 5, the ground plane knuckles 13 are free to rotate
under the biasing action of springs 18, towards a radial
orientation until outer portions 13A of the knuckles 13
abut engagement surfaces 9E. The biasing action of
springs 18 is sufficiently strong that, once the upward
force is removed, the knuckles 13 are prevented from
rotating inward by the weight of the antenna 1A so that
the antenna 1A remains seated on top of end cap 9.
[0046] To provide means to stow and deploy the an-
tenna 1A from the inner housing 5, the antenna assembly
1 is provided with a pull cord mechanism described be-
low.
[0047] Provided at the lower end of the inner housing
5 is a bottom cap 10 to which the sealed enclosure 6 is
mounted by downwardly extending mounting spigots 20.
Also extending between the bottom cap 10 and enclosure
6 are mounting spigots 21 for supporting pulleys 34, 35,
51, 52. Some of these spigot 21 incorporate mounting
brackets 22 for pulley wheels 35, 52 arranged to rotate
about an axis running normal to the spigot 21. Also pro-
vided are guide spigots which act as cord guides 24, and
a central spigot 25 shown in Fig 12.
[0048] Seated between the end cap 10 and PCB en-
closure 6 is spool assembly 30. The spool assembly 30,
as illustrated in Figs 13 - 15 comprises two co-axial spools
31, 32, a spiral spring 33 and a retainer 34. The assembly
is arranged to allow the spools 31, 32 to rotate relative
to the end cap 10 and PCB housing 6, and each other.
[0049] In detail, first spool 31 is mounted over spigot
6A which extends upwardly from the PCB housing 6 in
vertical alignment to central spigot 25. Spool 31 itself
comprises a spigot 31A onto which second spool 32 sits
and can rotate relative to the first spool 31 or vice versa.
A circumferential flange 35 of second spool 32 extending
from a face opposing the first spool 31 provides a housing
36 for spring 33. The spring 33 is retained within the hous-
ing by retainer 34.
[0050] The outer end 33A of the spiral spring 33 is se-
cured to flange 35. The inner end 33B of spiral 33 is
secured, by way of slot 31B to spigot 31A of the first spool
31 which, extends through second spool 32 and into
housing 36. With this arrangement, rotation of either the
first or the second spool relative to the other, will cause
the spring 33 to be tightened or unwound.
[0051] To maintain vertical alignment, spool assembly
30 is retained by the central spigot 25 which engages in
a vertical opening 31C in spigot 31A.
[0052] Onto the first spool 31 is wound a first cord 40

used to deploy the antenna 1A. The cord 40 is held on
spool 31 so that both ends of the cord 40 are wound
around the spool 31 in the same direction (hand).
[0053] A first pulley 34 takes a first end 40A of the cord
40 off the spool 31, a second pulley 35 rotates the cord
40A by ninety degrees, the cord 40A runs upwards par-
allel with the inner housing 5, through a bead 36, through
an aperture 19A of a locking pin 19, and up to third pulley
37 mounted to a top end cap 9 which turns the cord 40A
by ninety degrees. The cord 40A passes out of aperture
9F in the upper cap end 9 via a guide tube 38A secured
to the upper cap end 9. The guide tube 38A reduces wear
and the chance of the cord snagging against the end cap
9.
[0054] A substantially identical arrangement (not
shown) of pulleys on the other side of the inner casing 5
(not shown in Fig 9) takes the second portion 40B of the
cord 40 off the spool 31 and rotates the cord 40B by
ninety degrees. As before, the cord 40B runs upwards,
parallel with the inner housing 5, through an aperture 19A
of an opposing a locking pin 19 and up to a pulley 37B
mounted to a top end cap 9 which turns the cord 40 by
ninety degrees. The cord 40 then passes out of aperture
9F in the upper cap end 9, via a guide tube 37B where
it is brought together with the first end 40A with a toggle
42. Both first 40A and second 40B portions of cord 40
are attached to a fabric looped handle 39 to ease grab-
bing and pulling of the cord 40. The cord 40 is guided
through loops 42 on one of the shoulder straps of the
rucksack 100 in order that the handle 39 hangs next to
the soldier’s S shoulder/chest where it is in easy reach.
[0055] In an operation to erect the antenna 1A from a
stowed configuration, a pulling force on handle 39 (Fig
17) causes both portions 40A, 40B of cord 40 to be un-
wound from the spool 31. Beads 36A, 36B which are
fixed to their respective cord portions 40A, 40B are drawn
upwardly to engage with the respective locking pins 19,
whereupon further upward motion urges the locking pins
19 upwards along longitudinal slots 5A, and the central
support 4 to which the locking pins are mounted, upwards
through end cap 9. Once knuckles 13 have been raised
into the end cap 9, spring 18 causes the ground plane
members 3 and driven members 2 to open out as de-
scribed above. Excess upward motion of the antenna 1A
is checked by engagement of locking pins 19 against
stoppers 41.
[0056] Once the antenna 1A is erected and the pull
handle is released, spring 33 recoils, causing the first
spool 31 to rotate to redraw the cord 40. This can be
achieved without causing the antenna 1A to withdraw
into housing 5 as cord portions 40A, 40B are free to pass
through aperture 19A of the locking pins. The cord 40 is
redrawn until bead 36 engages against lower end cap 10.
[0057] Onto the second spool 32 is wound a second
cord 50 used to collapse and stow the antenna 1A into
housing 5. The cord 50 is held on spool 32 with both ends
of the cord 50 wound around the spool 32 in the same
direction (hand). Cords 40 and 50 are wound in opposite
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directions on their respective spools 31, 32.
[0058] A forth pulley 51 takes a first end 50A of second
cord 50 off the spool 32, a fifth pulley 52 rotates the cord
50 by about ninety degrees so that it runs upwards to-
wards the upper end cap 9. A sixth pulley 53 mounted to
the upper end cap 9 turns the cord 50A through one-
hundred-and-eighty degrees. Cord 50 runs back down
towards the lower end cap 10 passing though aperture
19A of locking pin 19. A bead 54 is mounted to cord 50
at a point above the locking pin 19. The cord 50 passes
through stop 55 through spigot 24, and passes into guide
tube 26 which runs through the PCB housing. The cord
50 passes out through the bottom of the PCB housing 6.
[0059] A similar arrangement of pulleys (not shown)
guides the second portion 50B of the second cord 50 in
a likewise fashion on the otherwise of the inner housing
5. The first and second portions of the second cord 50
are brought together by toggle 56. Both ends of the first
and second portions of second cord 50 are attached to
a fabric looped handle 57 to ease grabbing and pulling
of the cord 50.
[0060] As illustrated in Fig 1 & 2 handle 57 is arranged
to hang below the antenna assembly 1 in easy reach of
one of the soldier’s hands.
[0061] In an operation to stow the antenna from a de-
ployed state, a pulling action on handle 57 (Fig 16) caus-
es the first and second portions 50A, 50B of cord 50 to
be unwound from spool 32. Beads 54 secured to the re-
spective first and second portions (in this instance with
a grub screw) are drawn downwards into engagement
with locking pins 19, whereupon further downward mo-
tion of the beads 54 urges the locking pins 19 to move
downwardly along slots 5A. This provides the aforemen-
tioned downward force which causes the knuckles 13 to
rotate and the antenna 1A to withdraw into the inner hous-
ing 5 as previously described.
[0062] Once the antenna 1A is stowed and the pull
handle 57 released, spring 33 recoils causing spool 32
to rotate in the opposite direction to wind the cord 50 back
onto the spool 32. During this action the pull handle 57
is drawn back towards the antenna assembly 1. The
beads 54 mounted to cord portions 50A 50B travel up
until they engage with the upper cap 9 which stops further
recoiling of the cord 50.
[0063] As mentioned above, running between the PCB
housing 6 and the driven members 2 are two coaxial ca-
bles (not shown). To ensure the coaxial cables do not
interfere with the operation of pull-cord mechanism, they
run along the outside of the inner housing 5 through
guards 61, 62 spaced between the pairs of cords 40A,
50A and 40B, 50B. The guards 61, 62 also hold slack
co-axial cable when the antenna 1A is in a stowed con-
figuration.
[0064] Figures 18 & 19 illustrate an alternative design
of antenna 200 for use with the above described antenna
assembly 1.
[0065] As before, antenna 200 comprises driven mem-
bers 202, ground plate members 203, both mounted to

a central support 4. The design of the antenna 200 differs
in that rather than being hinged directly to the central
support, each of the driven members 202 are hinged to
an annulus 210 which passes round the central support
204. The upper end of each link bar 217 is hingedly
mounted to arm 218 which itself is hinged at its inner end
to the upper mounting 204A. The opposing end of each
arm 218 is connected to a driven member 202 by hinge
219. When the erect antenna 200 is drawn into housing
5 during a stowing operation, the ground plane members
203 are caused to rotate upwardly as before and draw
the link bar 217 downwards. The drawing force on the
link bar 217 is transferred through arm 218 causing driven
members 202 to pivot about hinge 219 such that the an-
nulus 210 slides downwardly along the central mounting
204 towards lower mounting 4B. As the annulus 210
moves downwards, arm 218 rotates about its hinged con-
nection to upper mounting 204A, and hinge 219 is drawn
towards the central support 204. The driven members 2
are caused to rotate towards a vertical orientation with
the ends that were radially distant of the central support
uppermost.
[0066] Variations on the above described designs are
possible. For example rather than using two ends of a
single pull cord 40, each end could be provided by a
separate cord, both being anchored to the spool and
wrapped around it in the same direction.
[0067] Cords 40, 50 could be comprised from other
flexible elongate members, examples include, but are
not limited to ropes, cables, rods or chains. Similarly the
linkage 17 may take forms other than a bar.
[0068] The knuckles 13, 14 may instead be integral
part of the ground plane members. This arrangement is
used in the embodiment shown in Figs 18 and 19.
[0069] Figures 20-27 illustrate a further variant embod-
iment having a simplified deployment mechanism. Much
of the assembly is very similar or identical and so the
following description focuses primarily on the differenc-
es. As before, the assembly 301 comprises an antenna
assembly 301A arranged to be drawn into and out from
a housing. The housing comprises: an inner housing 305
(Fig 23) that holds the antenna 301A when stowed; a
sealed casing 306 housing the circuitry for driving the
antenna; the inner housing 305 and casing 306 are
housed within an outer housing 307. A spacing 308, be-
tween the outer housing 307 and inner housing 305 car-
ries coaxial cabling between the antenna 301A and the
circuitry within casing 306. The space 308 also houses
a pull-cord 340 in the form of a strap of webbing. The
outer housing 307 is held within a fabric bag 350 (see
Fig 21). Extending from either side of the bag 350 are
cord guides (to allow use by left or right handed users)
comprised from tongues 351 with eyelets 352 and
hook/loop fastener straps 353 to secure the guide to a
jacket worn by the user.
[0070] The end cap 309 of inner housing 305 as before
has an inwardly sloping wall 309A (seen best in Fig 26)
for engagement with knuckles 313 of ground plane mem-
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bers 303 so as to cause rotation of the ground plane
members when the antenna 301A is drawn into the hous-
ing 305. Unlike the previous embodiment the end cap
309 is not provided with slots.
[0071] A part of the lower mounting 304B of antenna
301A provided with diametrically opposed apertures
304C is housed within housing 305. Pins 319A 319B (see
Fig 26) extend through diametrically opposed longitudi-
nal slots 305A in inner housing 305 and through apertures
304C of lower mounting 304. It would be of course pos-
sible to use only a single pin.
[0072] A single pull cord 340 is anchored, at a point
intermediate between its ends, to pin 319A within space
308. A first portion 340A of cord 340 runs upwardly from
pin 319A, substantially parallel with housing 5A, over a
roller pulley 337 mounted to a top part of housing 305
and/or end cap 309, and then out through an aperture of
outer housing 307. A second portion 340B of cord 340
extends away from the pin 319A in the opposite direction
substantially parallel with outer wall of housing 305A,
over a roller pulley 338 (see Fig 27) mounted to lower
part of housing 305 or casing 306, and then out through
a lower aperture of outer housing 7. The free end of the
cord 340A passes over tongue 351 through eyelets 352
to guide the end of the cord 340A to a convenient position
to be reached and operated by the user. The ends of the
cord 340 may be provided with straps (as in the earlier
embodiment or linked/tied together to form a loop as
shown in Figure 20.
[0073] In an operation to stow the antenna 301A from
a deployed state, a pulling action on the second portion
340B causes the pin 319 to be drawn downwardly along
slot 305A. This acts upon the antenna 301A drawing it
downwardly into housing 305. The action of the knuckles
313 against the upper portion 309 of housing 305 causes
the antenna 301A to collapse in a manner similar to that
afore described.
[0074] The arrangement of the antenna 301A is similar
to that of Figs 18 and 19, but with the upper end of linkage
element 317 being hinged to elbow joints 320 rather than
directly to arm 318 which are themselves hinged to upper
mounting 304A. Arms 318 are rigidly mounted, at their
upper end, to elbow joints 320. The opposing end of each
arm 218 is hingedly connected 319 to lateral members
302. The radially inward end of lateral members 302 are
connected to a ring 310 mounted over stem of support
304.
[0075] A drawing force on the link bar 317 causes el-
bow joint 320 to rotated which in turn causes arm 302 to
rotate about elbow joint 320. This in turn causes the lat-
eral member 302 to pivot about hinge 319 such that the
ring 310 slides downwardly over the stem 304 towards
lower mounting 304B. As with the embodiment shown in
figs 18, 19, the lateral members 302 are caused to rotate
towards a vertical orientation with the ends that were ra-
dially distant of the central support 304 uppermost.
[0076] The driven elements of the antenna 301A are
comprises from directly opposing pairs of arm 318 and

corresponding lateral member 302. The coaxial cable ex-
tending from the circuitry in housing 306, is electrically
connected to the elbow joint 320. The elbow joint 320
and arm 318 are comprised from good electrical conduc-
tors, such as nickel, and are in electrical contact. The
lateral member 302 has a radially inner portion 302A and
a radially outer portion 302B formed from spring metal.
The radially outer portion 302B is in electrical contact
with arm 318 through hinge 319. The radially inner and
outer portions 302A, 302B are interposed by a central
portion formed from an electrical insulator. The electrical
insulator may be or comprised from a variety of materials,
though glass plastics composite is preferred for its me-
chanical properties.
[0077] By electrically insulating the portion of the lateral
member 302 which lies substantially directly under the
arm 318, i.e. radially inwards of hinge 319, improved an-
tenna performance has been observed. It would be pos-
sible to form the whole of radially inner portion 30A from
an electrical insulator; however, use of spring metal gives
the lateral member greater resilience to breakage.
[0078] In an alternative embodiment the first and sec-
ond cord portions 340A, 340B may be provided by sep-
arate cords each anchored to the pin 319.
[0079] Variations on the above detailed embodiments
are possible. For example, the antenna 1A may compris-
es more or less than four laterally extending members
acting as the driven element(s), and more or less than
four ground members.
[0080] When used in systems such as TACSAT it is
preferred that the antenna has circular polarisation,
though the invention may be used with an antenna using
other polarisation.
[0081] The driven element(s) need not collapse in-
wardly towards the support. Rather, the support may be
substantially drawn into the housing leaving the driven
element to remain outside of the housing. This could be
particularly beneficial for types of antenna having a
shrouded driven element, and/or are mounted to the very
top of the support 304A and cannot be collapsed.
[0082] The length of the portion 302B of the lateral
member 302 radially outward of hinge 319 may vary de-
pending on the radio frequency(s) at which the antenna
is to be used. In certain embodiments the lateral member
302 may not appreciably extend radially outwards of the
hinge 319.
[0083] It will be understood that use of the antenna
may not be limited to military applications or used only
by soldiers. Although shown mounted on a back pack,
the device could equally be mounted on the ground or a
vehicle.

Claims

1. A man-portable antenna assembly (1) adapted for
being used whilst carried on a soldier’s back, the
man-portable antenna assembly comprising:

11 12 



EP 2 946 436 B1

8

5

10

15

20

25

30

35

40

45

50

55

an antenna (1A) with a driven element (2)
mounted to a support (4), the antenna (1A) being
configurable between an erect operational ar-
rangement and a collapsed stowed arrange-
ment;
the antenna assembly comprising a mechanism
which allows the antenna (1A) to be configured
by the soldier between the erect operational ar-
rangement and the collapsed stowed arrange-
ment; characterised in that the antenna as-
sembly (1) comprises a mechanical linkage in-
cluding a pull cord (40) that extends away from
the antenna assembly (1) by which the soldier
can operate the mechanism to erect the antenna
(1A) without taking the assembly off the soldier’s
back.

2. A man-portable antenna assembly according to
claim 1 wherein the driven element (2) comprises a
number of elongate members (2) which are foldably
mounted to the support (4), and which, when the
antenna (1A) is erect, extend laterally away from the
support (4).

3. A man-portable antenna assembly (1) according to
any previous claim having a ground plane (3) com-
prising a number of elongate members (3) which are
foldably mounted to the support (4) and which, when
the antenna (1A) is erect, extend laterally away from
the support (4).

4. A man portable antenna assembly (1) according to
any previous claim comprising a housing (5) in which
the antenna (1A) is drawn when in the stowed ar-
rangement.

5. A man portable antenna assembly according to claim
4 wherein the housing (5) acts as a mast for the an-
tenna (1A) when the antenna (1A) is erect.

6. A man portable antenna assembly according to claim
5 wherein the mechanism causes the antenna (1A)
to move between an operation arrangement in which
the antenna (1A) is supported by the housing (5) and
a stowed position in which the antenna (1A) is
housed within the housing (5).

7. A man portable antenna assembly (1) according to
any of claims 4-6 wherein the antenna (1A) is ar-
ranged when drawn into the housing (5), to engage
with a surface of the housing (5) so as to cause the
driven member (2) and/or ground plane member (3)
to collapse.

8. A man-portable antenna assembly (1) according to
any claim 4-7 wherein the mechanical linkage com-
prises a linking member that extends through a slot
in the housing (5), the linking member being fixed

relative to the pull-cord outside of the housing, and
fixed relative to the antenna inside the housing.

9. A man portable antenna assembly according to any
previous claim wherein the mechanical linkage com-
prises a first pull-cord (40) to erect the antenna (1A)
and a second pull-cord (50) to collapse the antenna
(1A).

10. A man-portable antenna assembly according to any
previous claim in which the antenna assembly is a
satellite communication antenna assembly.

11. A man-portable antenna assembly according to any
previous claim wherein the antenna (1A) comprises
two dipoles (2) orientated substantially perpendicu-
lar to one another; and at least four grounded radial
elements (3) which act as a reflector for the dipoles;
mounted about a central support (4).

Patentansprüche

1. Von einer Person tragbare Antennenanordnung (1),
geeignet zur Verwendung, während sie auf dem Rü-
cken eines Soldaten getragen wird, wobei die von
einer Person tragbare Antennenanordnung umfasst:

eine Antenne (1A) mit einem aktiven Element
(2), das an einem Träger (4) angebracht ist, wo-
bei die Antenne (1A) zwischen einer aufgerich-
teten Betriebsanordnung und einer zusammen-
geklappten verstauten Anordnung einrichtbar
ist;
wobei die Antennenanordnung einen Mechanis-
mus umfasst, der ermöglicht, die Antenne (1A)
durch den Soldaten zwischen der aufgerichte-
ten Betriebsanordnung und der zusammenge-
klappten verstauten Anordnung einzurichten;
dadurch gekennzeichnet, dass die Antennen-
anordnung (1) ein mechanisches Gestänge mit
einer Zugschnur (40) umfasst, die sich von der
Antennenanordnung (1) weg erstreckt und
durch die der Soldat den Mechanismus betrei-
ben kann, um die Antenne (1A) aufzurichten,
ohne die Anordnung von dem Rücken des Sol-
daten zu nehmen.

2. Von einer Person tragbare Antennenanordnung
nach Anspruch 1, wobei das aktive Element (2) eine
Anzahl von langgestreckten Elementen (2) umfasst,
die zusammenlegbar an dem Träger (4) angebracht
sind und die sich, wenn die Antenne (1A) aufgerich-
tet ist, seitlich von dem Träger (4) weg erstrecken.

3. Von einer Person tragbare Antennenanordnung (1)
nach einem der vorstehenden Ansprüche mit einer
Grundebene (3), die eine Anzahl von langgestreck-
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ten Elementen (3) umfasst, die zusammenlegbar an
dem Träger (4) angebracht sind und die sich, wenn
die Antenne (1A) aufgerichtet ist, seitlich von dem
Träger (4) weg erstrecken.

4. Von einer Person tragbare Antennenanordnung (1)
nach einem der vorstehenden Ansprüche, umfas-
send ein Gehäuse (5), in das die Antenne (1A) ge-
zogen ist, wenn sie sich in der verstauten Anordnung
befindet.

5. Von einer Person tragbare Antennenanordnung
nach Anspruch 4, wobei das Gehäuse (5) als Mast
für die Antenne (1A) fungiert, wenn die Antenne (1A)
aufgerichtet ist.

6. Von einer Person tragbare Antennenanordnung
nach Anspruch 5, wobei der Mechanismus bewirkt,
dass sich die Antenne (1A) zwischen einer Betrieb-
sanordnung, in der die Antenne (1A) durch das Ge-
häuse (5) getragen ist, und einer verstauten Position,
in der die Antenne (1A) in dem Gehäuse (5) unter-
gebracht ist, bewegt.

7. Von einer Person tragbare Antennenanordnung (1)
nach einem der Ansprüche 4-6, wobei die Antenne
(1A) angeordnet ist, um, wenn sie in das Gehäuse
(5) gezogen wird, mit einer Fläche des Gehäuses
(5) in Eingriff zu treten, um zu bewirken, dass das
aktive Element (2) und/oder das Grundebenenele-
ment (3) zusammenklappen.

8. Von einer Person tragbare Antennenanordnung (1)
nach einem der Ansprüche 4-7, wobei das mecha-
nische Gestänge ein Gestängeelement umfasst, das
sich durch einen Schlitz in dem Gehäuse (5) er-
streckt, wobei das Gestängeelement relativ zu der
Zugschnur außerhalb des Gehäuses befestigt ist
und relativ zu der Antenne in dem Gehäuse befestigt
ist.

9. Von einer Person tragbare Antennenanordnung
nach einem der vorstehenden Ansprüche, wobei das
mechanische Gestänge eine erste Zugschnur (40)
zum Aufrichten der Antenne (1A) und eine zweite
Zugschnur (50) zum Zusammenklappen der Anten-
ne (1A) umfasst.

10. Von einer Person tragbare Antennenanordnung
nach einem der vorstehenden Ansprüche, wobei die
Antennenanordnung eine Satellitenkommunikati-
ons-Antennenanordnung ist.

11. Von einer Person tragbare Antennenanordnung
nach einem der vorstehenden Ansprüche, wobei die
Antenne (1A) zwei Dipole (2), die im Wesentlichen
senkrecht zueinander ausgerichtet sind; und zumin-
dest vier geerdete radiale Elemente (3), die als Re-

flektor für die Dipole fungieren, umfasst; die um ei-
nen zentralen Träger (4) angebracht sind.

Revendications

1. Un ensemble d’antenne portable (1) adapté pour
être utilisé lorsqu’il est porté sur le dos d’un soldat,
l’ensemble d’antenne portable comprenant :

Une antenne (1A) avec un élément entraîné (2)
monté sur un support (4), l’antenne (1A) étant
configurable entre un agencement opérationnel
déployé et un agencement escamoté ;
L’ensemble d’antenne comprenant un mécanis-
me qui permet au soldat de configurer l’antenne
(1A) entre l’agencement opérationnel déployé
et l’agencement escamoté ;
caractérisé en ce que l’ensemble d’antenne (1)
comprend une liaison mécanique incluant une
corde de traction (40) qui se prolonge depuis
l’ensemble d’antenne (1) et qui permet à l’opé-
rateur d’actionner le mécanisme pour déployer
l’antenne (1A) sans l’enlever de son dos.

2. Un ensemble d’antenne portable (1) selon la reven-
dication 1,dans lequel l’élément entraîné (2) com-
prend un certain nombre de membres allongés (2)
qui sont montés pliés sur le support (4), et qui, lors-
que l’antenne (1A) est déployée, se prolongent laté-
ralement depuis le support (4).

3. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications précédentes ayant un
plan de sol (3) comprenant un certain nombre de
membres allongés (3) qui sont montés pliés sur le
support (4) et qui, lorsque l’antenne (1A) est dé-
ployée, se prolongent latéralement depuis le support
(4).

4. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications précédentes compre-
nant un boîtier (5) dans lequel l’antenne (1A) est ren-
trée dans l’agencement escamoté.

5. Un ensemble d’antenne portable (1) selon la reven-
dication 4, où le boîtier (5) agit comme une masse
pour l’antenne (1A) lorsque l’antenne (1A) est dé-
ployée.

6. Un ensemble d’antenne portable (1) selon la reven-
dication 5, dans lequel le mécanisme bascule l’an-
tenne (1A) entre un agencement opérationnel dans
lequel l’antenne (1A) est soutenue par le boîtier (5)
et une position rangée dans laquelle l’antenne (1A)
est logée dans le boîtier (5).

7. Un ensemble d’antenne portable (1) selon l’une quel-
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conque des revendications 4 à 6, dans lequel l’an-
tenne (1A) est agencée lorsqu’elle est rentrée dans
le boîtier (5), pour s’engager avec une surface du
boîtier (5) de façon à escamoter l’élément entraîné
(2) et/ou le membre du plan de sol (3).

8. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications 4 à 7, dans lequel la
liaison mécanique comprend un membre de liaison
qui se prolonge à travers une fente dans le boîtier
(5), le membre de liaison étant fixé par rapport à la
corde de traction à l’extérieur du boîtier et, par rap-
port à l’antenne, à l’intérieur du boîtier.

9. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications précédentes, dans le-
quel une liaison mécanique comprend une première
corde de traction (40) pour déployer l’antenne (1A)
et une seconde corde de traction (50) pour escamo-
ter l’antenne (1A).

10. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications précédentes, dans le-
quel l’ensemble d’antenne est un ensemble d’anten-
ne de communication par satellite.

11. Un ensemble d’antenne portable (1) selon l’une quel-
conque des revendications précédentes, dans le-
quel l’antenne (1A) comprend deux dipôles (2) lar-
gement orientés à la perpendiculaire l’un de l’autre ;
et au moins quatre éléments radiaux de terre (3) qui
agissent comme un réflecteur pour les dipôles ; mon-
tés sur un support central (4).
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